In 1969, Martson and his colleagues [1] reported that mechanical obstruction of arterial blood flow to the colon resulted in varying degrees of mucosal ulceration in dogs. In 1986, Parks and his co-workers [2] showed that the mucosal injury of intestine was produced at the time of reperfusion rather than the period of ischemia.
On the other hand, Nakano and his colleagues [3] used a Cypridina luciferin analog (CLA) as a chemiluminescence probe for estimating the ability of human granulocytes to generate superoxide.
In 1990, Takahashi [4] succeeded in detection of chemiluminescence depending upon a derivative of CLA, MCLA with the time of course in living rats by a sensitive photon counter. We used male specific pathogen free Sprague-Dawley rats with body weight from 250 to 300 g. After pentobarbital anesthesia intraperitoneally, catheterization of polyethylene tube via a jugular vein and laparotomy were undergone.
Immediately after the injection of physiological saline into lumen of left side colon, ligation was done on two sites of the segment of this colon with the exception of arterial arcade and its branches.
CLA solution was dissolved in physiological saline just before use, and in the light-tight box with photomultiplier, CLA solution its concentration between 50 and 75 0 was injected, and luminescence was detected simultaneously. Ischemia was made by clamping of this segment together with arterial arcade, and clamping was maintained for 30 min. After the removal of these clamps, luminescence of reperfusion was observed for 2 hours.
In order to deplete circulating white blood cells, a single intravenous injection of 1.75 mg/kg nitrogen mustard (NM) was performed according to Shasby and his colleagues [5] and Takahashi [4] . Although the fact that superoxide dismutase (SOD) is a scavenger of superoxide is well known, the distribution of administered SOD has not been thoroughly studied yet.. Recently, it is demonstrated that the administration of SOD reduces the reperfusion injury primarily by entering the interstitial space and distributing to the sarcolemma by immunoelectron micrography [6] . Bovine erythrocyte Cu-Zn superoxide dismutase was dissolved in saline just before use and injected initially in bolus and continuously for 2 hours through another vein. CLA-dependent luminescence under the condition of ischemia-reperfusion was recorded. In order to establish white blood cell depletion rats, NM was injected intravenously. After administration of NM, peripheral white blood cell count was decreased. At a time of 72 hours after injection, the mean peripheral white blood cell count was 467 per cubic mm (12%), we used these rats as white blood cell depletion rats. Polymorphonuclear cell infiltration caused by ischemia-reperfusion is seen in mucosal layer from these results, therefore PMN cell density is shown in mucosal layer. Histopathological evaluation is performed at the time of 150 min. passed after ischemia-reperfusion in the group of ischemia-reperfusion (I-R), I-R with SOD treatment and I-R with NM pre-treatment, and at the time of 150min. passed after application to this experiment in control group.
PMN cell density is similar between group of I-R and group of I-R with SOD treat ment, on the other hand, PMN cell density in group of I-R with NM pre-treatment is remarkably low as compared with other I-R groups and control group (Fig.l) .
Bolus injection of CLA is done to ascertain arterial blood flow of the segment, firstly . After bolus injection of CLA, an immediate increase of chemiluminescence is observed. In ischemia phase, relative intensities of chemiluminescence reduce to about 80 to 90 %. In reperfusion phase, relative intensities of chemiluminescence show different patterns between group of I-R without any treatment and groups of I-R with some treatments, such as SOD or NM. The increase of relative intensity of chemiluminescence in group of I-R is shown usually during reperfusion.
On the contrary, these intensities show little increase in groups of I-R with SOD treatment and with NM pre-treatment.
The mean value of the intensity in group of I-R is, 114 % at 30 min., 116 % at 60 min., 121 % at 90 min ., and 124 % at 120 min. after reperfusion (Fig.2) . 
